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temperature rose above 100’ and 14 years when the minimum tem- 
perature fell below O O F .  

The average temperature for the Reasons is aa follows: Winter, 31.6’; 
apring, 49.7O; summer, 72.3O; and fall, 52.5’. 

January is the coldest month, wilh a mean temperature of 29.4’; biit 
the lowest average monthly temperature is credited to February, 1903, 
which was 20’. The warmest month is July, whose mean is 75.4”. 

There are 89 rainy days i n  Salt Lake City, and the average annual 
precipitation IS 16.24 inches. The wettest year was 1875, when 53.04 
inches were measured; the driest in 1890, 10.33 inchnli. April is nor- 
mally the wettest month &nd July the driest. No excessive rainfali 
ever occurs in Salt. Lake City. The groatrst Whour amoiint WBP 2.72 
inches, in May, 1901. The heaviest rain i n  one hour \Vas 0.91 inch, nu 
July 19, 1913. The average mowfall is 50.6 inches, most of which 
falls from Dreember to Xarch, inclusive. 

In general, !he climate is agreeable when one conwidern the rffwt of 
a year’s expenelice. The warm sunimer days are accompanied by ~ C J W  
humidities, followed by  cool nighty. The winter temporatures art. 
eometimes quite low, but never for long  period^. 

0-TIC CONTBOL O F  CBOPPWQ SYSTEMS AND FAEM OPERATIOHS 

By J. F. VOORHEES. 

[Author’s abstract.] 

The object of this per is to prove that all wuccewful cropping systcmis 
must be based on c g a t i c  conditions. 

By crop ing systems we refer to the number of crops that are gown 
successive& on the same ground i n  one year, as a onr-crop system or a 
two-crop system. 

Climatic control may be positive or nepatiye. Negative control is 
exercised when climate prevents us from growing more than a certain 
number of crops and when it permits us to grow a cert,ain number of 
cro 8. Positive control is exercise? when climato penalizes us for 
&Le to grow aa many crops as 

The climatic factors c o n s i d e r a ~ ~ ~ ~ ~ ~ ~ n ~ l l ,  lcngth of growing seasou, 
a d  heat intensity. Variations of these factors give us a great variety 
of climates, as the continuous-crop climate, the two-crop climate, th r  
one-crop climate, and the no-crop climate. 

Negative or preventive control is exercised in all but the continuous- 
crop climate, while positive control is exercised mainly in thoso 
re on8 where more than one crop can be grown. 

#$em rative controls our crop successions and our farm opcntions 
thmugrcontrol of the length of time required for the growth and 
maturity of both plant and insect life. 

The enalty for failure to use a roper cropping syatem is loss of the 
farm. %us is proved by the fact %at many worn-out farms have been 
reclaimed by proper crop ing systems. 

To comply with the femands of climate more knowldge of tlir 
relationship between plants and animale on one side and climatic coli- 
ditions on the other is needed. This knowledge can best be obtained 
through cooperation. 

TEE TWaDEESTOBMS O F  THE UNITED STATES AS CLIXATIC 
PPEHOIENA. 

BY Prof. ROBEBT DeC. WARD. 

[Author’s abstmet.] 
As essential characteristics of American climat.p, t,hunderstnrnirc 

have a b d  human int.erest. From the viewpoint of climatology, the 
distribution of thunderstorms is of more interest than t,hcir mcchanism. 
The part played by their rains i n  watering m r  crops ia  of greater inipor- 
tance than tho size of the raindrops. The tlaniaqe done by their light.- 
ning and hail concerns 11s more Qhan the ct~use of the lightning flash or 
than the origin of the hailstones. The t.hundcrstornis of the rmtcrn 
United Statm are among the most characteristic of American climatic 
phFnomena. I n  size, intensity, and frequency of occurrelice tbey are 
unique. 
No p a T t  of the country is ent.irely free lroni t.hundci.storms, hut, thc 

two regions nf greatest activity are in  Florida and in  nort.hern New 
Mexico. It is over t.he immense area east of t.he Rocky Mountains t.hat 
our great State-wide thunderstorms occur, which often last for many 
hours, and may cover a territory stretching from the Mississippi Valley 
to the Atlantic coast. Throughout t h i  area also, on hot summer aftcr- 
noons, hundreds of scattering Nporadic thunderstorms oftm occur, of 
local importance becausc supplying rain. These local storms are more 
frequent in  Routhern than in northern sections, and aa a whole t.hc 
northern tier of States haa distinctly fewer thunderstorms than the 
muthern. 

The thunderatornu of the mountains and plateaus of the West arc 
chieflp sporadic and short-lived. They su ly  the rainfall of the higher 

more appropnately termed “lakes.” On the  Pacific slope thunder- 
storms are not often experienced on the immediate coast,, but occur 

elevation#, commonly known aa “islands’ P P  of rainfall, though obviously 

more frequentlv i n  the interior va l ley  and on the mountains. They 
are characteristic summer phenomena at the greater elevations and fur- 
nish much nr all of the “clrv season” rainfall of those localities. 

In relat.ick to man’s activities, it is of rignifcpunce that most thunder- 
stnrnis nrcur ai. the t,ime of year and at, hours wlirn outdoor activit,ies 
are at thcir height. Thp Southern Ptat,ca may be wid to be i n  the 
thunderrt.nrni hclt. all the year. As sprhg  and summer come on, this 
belt, niwes northward. T:i.kinc lhe rountry as a whole, July bringm 
niost, thunderstornis. La tc spnng nnd early summer hnng consider- 
ahlc ihunderst~~rm rainfall of iuarlred wonomic iiiiportancr over the 
cnstcrn Korky J[nuntain foothills and t.he Grc:tt. Plzins. while nver the 
platt::au wgion lliuiidi‘rPtolmIrr arc’ ninsl frcqu~.nt in latc siinimer. On 
thi: RiciIit. dope the inland t!iunders!ornis s111,w a prcnferenrci for sum- 
iner: t h i !  ~ m v r  ones of the imnipdiote rtisst, tlevelop chiefly in winter. 

A bri.xxlly qenc!dizcd composite wedthvr imp is given. showing 
tlitious under which “cvc-loiiir ” t.hunderstonns arc likely to occiv %; 
the a rm frmi tlie Missikippi Valley eastward. and another map, also 
generalized, show condit.ions favonihle for t.hc devdopment of “heat” 
thunclrmtarni~ over tlie eastern United States. 

To thein we owe 
mu(-h, in  parts Of our country even most., id our spring and summer rain- ’ 
fall. Without. these beneficent t hundarstorms our p e a t  sta le crops 
east or tlie ~ 0 c h - y  $fountains would never reach maturity. 8 n e  
thunderstorm over a consklerable area at a critical crop stage is worth 
hundrdn of thousands of dollars to American farmers. Our stock mar- 
kets time aud again show the favorable reaction ol surh conditione u on 
the prices of cereals and also of railrctd aid  other stocks. Thunzer- 
rrlowers break our summer drouglits, cleanse our dust air, refrcsh oiir 
parchcd earth, re lenish our failing streams and broogs, bring us cool 
evenings and nigfte after sultry and opprcmive d a y .  

Thuzlclrrst.nniis bring 11s much that is of benefit. 

TEE ECOHOYIC ASPEOT OF CLIXATOLOQY. 

By EDWARD LANSINO WELLS. 

[Author’s abstract.] 

l’k t~c.o~iomic~ status nf tlie inrlividud dcpends t.o a degree upon his 
I?nviroument. and upon his ixbility to se!wt a favorable environment or 
to makc i h ~  niost of t,hat. wliirh is inevitahle in  his environment. 
Pl’atural rwiiircrs rcmstitute a part of rmtl’s mvironnicnt, and climate ia 
311 inipixta~~ t n:itiiritl resnurw. 

Cliiiixtc is intimntdy related t n  agirulture, engineering, transports- 
tion. c‘n~~~~iiercc, maiiiifacturing, 1iedt.h and efiirirncy, recrcaticm, 
safety, and lo practicully every human activity. 

I t  controls the dixtribution of vegetation, b d i  iu to kind and inn  
tity, srit l  aucrwsful agriciilt.ure tlepends upnn B knowlsdp of %ma: 
fiilopy nnd how tu nialic t,he bcat of psisting cimclitiims. 1t.s relation to 
agir:iilture is indirect as w l l  :ts tlirwt, having to CIO with problems of 
icrigation, draiiiage, t,rnne ortation, manufacturing, marketing, and the 
efhciency (if labor. as we{ ns with the t!nntrt~l of insect, pests and fun- 
gxis d iscgses. 

In  engineering work climatology is of vdliie in the developnient of 
water powcr and wind owcr. in  t,ha construction and mainten:tnce of 
t.rnn~iiiinsion lines, whetter for poser or for communication, in construc- 
tion and operation of irri.gation systeniu, in  tbc constrwtion of build- 
ings. bridges, railroads, water-pupply systems, sewers, and heating and 
rsfriqrration p1nnt.s. 

Few commodities are used where they are produced, and climatology 
enters la ely into most of the problems of transport.ation. Sailin 
routea arzaid out so as to take advanta e of the great, wind syst,ems and 
to avoid etorni t m k s  and fog areas. l%oods, deep snows, high winds, 
etc., are to be considered i n  laying out railroads, and perishable frei h t  
must be prootcict,ed i n  accordance with existing and ex ected weatfer 
conditions. Clainis for dama e to perisliable freight. an! for car demur- 
ra.ge are often sd.tled on thc t a s k  of weather records. Climat,e should 
be careEully considered i n  building and maintaining automobile roads. 

The price of commodit.ies, ropcrty, and labor de ends to a certain ex- 
tent upon supply anddeman$, and bot,hsupply anJdemanr1 are affected 
by the climatc. The prices of foodstuffsmay vary rapidly under the in- 
fluence of weat.lior clianges. Insurance rates are baaed, in  part, upon the 
showing macle by the weather recorda, and life insurance companies 
sometimes refuse policies to rei5dent.m of States known to have an un- 
healthful climate. The distribution of man commodities, such aa 
clothing and farming implements, is governelby the demands of the 
climate. Advertising, routin of salesmen, the location of distributing 
depots, and tho pressing of colkctions depend,u on weather conditiona. 
.The means of commercial communication are orten good or bad, 88 the 
climate is favorable or unfavorable. In the storage of erishable prod- 
ucta, studies of the climate are absolutely necessary. 8onventions and 
Fairs, havin u. conirnercial value to the localities where ltclcl, are at- 
tracted to pfaces where the climate is known to be favorable. 
Many manufacturing industries are regional because they demand 

certain climatological conditions. Among these may be mentioned the 
manufacture of tobacco products and textilea. The character of the 



DECEMBER, 1915. MONTHLY WEATHER REVIEW. 618 

manufactured product is sometimea varied to suit the climate where. the 
product is to be used. aa in the case of prepared paints. Factories are 
sometimes locat.ed where water ower may be obt.ained or where raw 
material is abundant,, and b0t.h %ese conditionn are peculiarly rclatvd 
tr, the climate. 

Health and the personal att.ribut,es usually accompanying health all 
have an economic value, and these are dependent. to a ci-rtxin cxter!t. 
upon climat,e, cit.her as climate affects the individual rlirclctly or >IS i t  
brings about ot.her conditions f.zvorabla or unfavortil~le for h(?ralntli. 
Oft.en t.he climatological conditions affectiiif hca,It.li a y  extremely Incal. 
The congregat,ion of Isr-ge iiunibers of hedt  I wekers i n  J. rcgion kiinwl: 
to pwesa a healthfiil climate is R commercial asset to R U ~ I  a rwziw. 
The efficiency of labor is reduced tiy a climate which iH iinImirAle htr 

outdoor Work. 
#my forms of amiiscmeut and rei:restion have been t:uniriierciaIize~l. 

a of these a number are of such character a i  t.o group t.1iemselvc.s 
naturally in ceri.dn climatological zones. Tourist t.ravel iH h i n p  
deflected from its fornier lines and wi!l I)c. an increasing source I J ~  

revenue t.o those sectious known t.o h3v-e good scenery, p o d  rmds, an11 
p o d  climate. The indiistry of staging phot.oplays l i ~ s  I>CCOIII~* a 
regional one, owinq to the favorable c1imnt.e of certain s~ctinris. 

There are certaii meteorological phenoniens that :we niiich (lrtmls:(l. 
and regions knonii to be free from thew phenomena at t rwt  pnpulatim 
because of such freedom., . In such varied ent.erprises ~LY thc  study [ s f  
ast.ronomy, t,he consvrvar.ion and restoration of the fc~r’esta. niirl tlw 
adjudication of caws at lax, cliuiatolo$y plays a part.. and in  bcnt tlirn. 
is Rcarcely a human activity to which i t  is iiot related. 

There are few lines of scientific investigation which promise grr*atl--r 
return from an rcoiiomic st.andpoirit. 

. ’ ?  

THE MEANING OF THE WORD “FAIR” IN METEOROLOGY. 

By ELEANOR BUYNITZKY. 
[Dated: Weather Burwn Library. Washington, Fob. 2, 1910.1 

The meaning of the word “fair,” as yqdied by 
meteorologists to weather conditions, has varied soine- 
what froni time to time. In  this country i t  was fornicrly 
used in recording the state of the sky, with reference to 
the de ee of cloudincss. To-day, howevcr, both in thr 
Unite c? States and England, i t  is eniployrcl by nietoorolo- 
gists princ.ipally in connection with forecasts, t.0 rlenotz 
absence of precipitation. 

The general dictionaries published in the Uniletl States 
have made some attempt to rec.0 ize the trclinical defi- 

Ce’enfury I~irfionny.--i’on~ nratively favorable or pwpitions; not ob- 
structive or forbidding; niockra,kly‘fit or euitahle: as. fcir wcat,hcr (as 
distinguished from clear or foul we:it.her). In the wmther re~mrts of  
thr United States Signal Corps. the  eky is said t.o bejnir when it. ie  fnri i i  
four-tenths t.ri seven-tenths (inclusive) covered with cloiid~.---~~qwrt q/  
P h i e - R i p n l  Ojircr for 1881, p. 7.4.5. 

Acto Glandnrd Dirtionriq.-Having the sky from four- t.rJ 8evcn-tenl.iis 
rnvered with clouds: mid of the weather, and distingiii~hed frons rleut. 

Wcbder’s Nciu .lntPmational Dictionorg.--F’ree from rain. hail, nr 
mow; so nred i n  the predictions issued by t,he U n i t 4  States Keathcr 
Bureau. The weather may be cloudy or thrcatcning, hut. if 110 prv- 
cipit,at.ion occuw it is called fair. 

The old Signal Service definition found in both tho 
Contury and the Standard dictionaries has not. been in 
official use since 1888, so far as the r e p b r  obscrvei8 of 
the service m e  concerned, although the word “fair” in 
the sense “partly dourly ” was employed by z!olwn~tcrw/ 
observcm until sonie years later. This was robably due 

tions f or Volimtmy Observers,” uhlished hy the Weather 
Bureau in 189-3, rotaiiicd tho o I? rl definition of t,he terni, 
notwit.liutanding the fact that a Signal Service order had 
heen issued four yenrs earlier, substituting “ partly 
cloudy” for “fttir” in t,he vltrious fornis Rnd reports of 
the service and stating specifidly tha.t “ tshe bcrni ‘fair’ 
will be construed in t.hc Signal Service publications to 
mean absence of precipitation.” (See list, of definitions 
below.) 

Reference is made to the official use of the word “fair” 
in the Iteport of 4he Chief Signal Officer for the year 1870, 

nitions of this term, as shown by t r c following quot,ations! 

to the fact tha.t, for some unknown reason, t 5l e “Instruc- 

page 20, in connection with certain forms used by the 
“I)ivision of Telegrams and Re orts for the Benefit of 

indicates t,Iiat it  was used t.0 niean “partly cloudy” or 
“cloudyl” without, rain. A similar use of the word is also 
shown in the I‘ Inst,ructions to Olxervcr Sergeants,” Sig- 
nd Ywvicrl. ISTI, ,age 15. Its history in the met,eoro- 

tlie folloiving quotations taken from the “ Instructions,” 
P ~ c . ,  of t.lw Signal Service anrl the Weather Bureau: 

1875. IT. S. Signal Service. Instructions t.0 Observer 
Sergc.:tnts~ lS’i5, p. 53: 

In d r ~ i d i n g  whether a dnv i H  clear. fair, or cloudy, its character will 
be dt~tciriiiin~d 11:; t.uliing the sun1 vf t.ho entire nunibcr of fourths of 
clriuds o1)rerwd :it 7 a. ni.. 2 p. ni.. and 9 p. u. A dear  day will be 
one iii which t.hc mi11 of t.11~ observcwl fourtrhs is three or less than three; 
:i fair day. one in which t.he suiii i H  firm fnur to eiqht, inclusive; and a 
s~loiidy day. ( I I W  f i w  which tht- xrini is fnlm nine to  twelve, inclusive. 

Instructions to Observers, 
1 ~ 8 1  [replacing a f: 1 former editions and amenda.tory orders 
up t.0 and including June 14, 18811, p. 63: 

The stste of the wnther  will be drtermined as follows: C‘kear, when 
Ihe sky is thrett-tciit.hs nr IPSR than three-tenths covered with clouds; 
j?tir. when t . 1 ~  skv is from four-tenths to seven-tenths (inclusive) 
covered: cloudy, when the sky is more than Reven-tenths covered. 

hatructions to Special 
Observers in the Cotton Belt. [published in conneckion 
with Signal Service Orders No. 55, July 14, ISSl], p. 7: 

iollowing rharar*t.crizatinnr niust be used: 

iminiint. of clouds ohserve8 at the limo of observation. 

i4oudR. 

Coiiiniorcr.” The term is not cp efined, but the context 

1ogicn.l scrrice of t. I >.is country niay be further traced in 

1881. l:. S. Si nnl Service. 

1881. C. S. Signal Service. 

In reconling the st,at.e of t.he weat.her. at the time of observation. the 

“Clear.” wheii the sky ia les9 thaii one-fourlh covered with clouds. 
LLFair,l) 6 6  t cloudy,” “ 9 cloiidy, I t  and “ $ cloudy,” according to the 

“i!lniidy.” shel l  the sky is more than three-fourths obscured by 

1888. U. S. Signal Office. General Orders, No. 54, De- 
croniber 21 l 1588, p. l : 

On and after Jaiiuary 1,1YS9, the term “fair” will be coiutnied in the 
Signal Serlice publir.zt,ions to mean absence of precipitation. The 1188 
of i.Iie word “fair,” i n  the x-arioiis forms and report8 of the Service, to 
indiratt? artl?; r+-~iidy weather will he disrontinued :ind replaced by 
6 1  part.ly cTouciy. 1 9  

Office Ins‘tructions, No. 
3, February 15, 1893 [rffective January 1,  18921, p. 1: 

Fnrcrasts of fair we:rthrr will be considered to indicate the absence 

1892. IJ. S. Weathcr Bureau. Instructions to Volun- 
tary Ohservem? hy T. Russell, 1892, p. 60: 

The weanther is rerordcd clear when the sky is or lese obscured; 
fair, when the sky is from t.o +6 ob~cured; cloudy, when the sky ia 
mure than 6 rhsrured: light. rain ( I t .  r . ) ,  when i.here i R  light rain; 

1895. U. S. Weather Surexu. Instructions for Oh- 

111 forccastiiig we:lt.her, the term “fair” is uRed to indicate that no 

1897. I?. S. Weathcr Bureau. Instructions, No. 61, 

Fnrg?casts of fatir weat.her will be coilsidered to indicate the absence 

1905. IJ. S. Weather Bureau. Station llegulations, 

1~’owr.ast.s of “fair.” “partly clnudv,” or “cloudy” will be made when 

This was miended, October 1, 1905 (see Ap endix to 

P0recaat.a of fair weat.her will be verified when precipitation in excew 

1892. U. 8.. Weather Bureau. 

of rainfall in exrws of 0.01 of nn i w h .  

[et.<-.]. 

servers, 1895, p. 32: 

prw-ipitation in  excess of 0.01. of an inch is sntiripat.ed. 

August 2, 1Y97, p. 3: 

of rainfall i n  excess of 0.01 of an inch. 

1905, par:t,oraph 280: 

prctripitiitioii 1.0 the amount of 0.01 h c h  or more is iiot expected. 

the 1905 Regulations, paragraph 8 ) ,  to read as P ollows: 

of 0.01 of an inch doen not ncciir. 


